in 80 oz Winchester bottles loosely plugged with cotton wool which, after inoculation with 10 ml volumes of six-hour, log-phase, CCY broth cultures, were incubated at 37°C for 18 hours with rolling at 3 rev/min to promote aeration; (b) on solid medium, on CCY agar (2% Difco agar in CCY broth) in 150 ml volumes in 23 cm square plastic dishes (NUNC-BIO assay plate no. 1015). This was overlaid with dialysis membrane (AutoAnalyzer type C, DHAAI Laboratory, Pharmaceutical and Industrial Services, Shipley, Yorkshire). The cellophane-covered agar was flooded with six-hour, log-phase broth culture and incubated at 37°C for 18 hours after removal of excess fluid. The cellophane was then removed in sections, which were transferred to 20 ml aliquots of Dulbecco phosphate-buffered saline, pH 7-3 (PBS), and shaken to remove the staphylococci.
In the serological diagnosis of recent rubella infection, problems arise when the antibody titre by haemagglutination-inhibition (HAI) or complementfixation (CF) tests has already reached a high level which does not show any significant change when paired sera are tested. In such cases the diagnosis of recent infection depends on the demonstration of rubella antibody in the IgM or IgA classes.
Ankerst et al (1974) showed that 95 % of IgG could be removed from serum by absorption with staphylococccal protein A without significantly affecting the IgA, IgD or IgM content. The technical simplicity of the method may make it more suitable for immunoglobulin analysis than current methods such as sucrose density, gel-filtration or fluorescence techniques for the serological diagnosis of rubella.
We describe here a comparison of two methods for the production of protein A and its effect on the immunoglobulin content of sera from women with serological evidence of recent rubella infection.
Material and methods

SERA
The sera investigated were 33 samples from women in whom HAI and CF tests had indicated rubella infection within the previous 12 days to 20 weeks. A human reference serum for immunogloblin determinations was obtained from a healthy adult male and stored in aliquots at -700C. (Arvidson et al, 1971) in 80 oz Winchester bottles loosely plugged with cotton wool which, after inoculation with 10 ml volumes of six-hour, log-phase, CCY broth cultures, were incubated at 37°C for 18 hours with rolling at 3 rev/min to promote aeration; (b) on solid medium, on CCY agar (2% Difco agar in CCY broth) in 150 ml volumes in 23 cm square plastic dishes (NUNC-BIO assay plate no. 1015). This was overlaid with dialysis membrane (AutoAnalyzer type C, DHAAI Laboratory, Pharmaceutical and Industrial Services, Shipley, Yorkshire). The cellophane-covered agar was flooded with six-hour, log-phase broth culture and incubated at 37°C for 18 hours after removal of excess fluid. The cellophane was then removed in sections, which were transferred to 20 ml aliquots of Dulbecco phosphate-buffered saline, pH 7-3 (PBS), and shaken to remove the staphylococci.
The staphylococcal cultures from method (a) and suspensions from method (b) were centrifuged at 2500 rev/min for 45 minutes in an MSE Major centrifuge. Then using an MSE Mistral centrifuge (4000 rev/min for 10 minutes) the deposits were washed three times in PBS. The washed bacteria were treated for 3 hours at room temperature with 100 ml of 0 5 % formaldehyde in PBS, washed twice more with PBS, then, following the method of Kronvall (1973) , heated briefly at 80°C and resuspended at a concentration of 10% (vol/vol) 13  21  1280  40  14  23  2560  40  15  24  2560  80  16  24  640  20  17  27  1280  20  18  27  1280  <10  19  30  1280  10  20  32  2560  40  21  35  640  <10  22  42  2560  40  23  42  1920  10  24  42  >5120  10  25  47  1280  10  26  49  640   <10   27  49  1280  10  28  49  320  <10  29  52   1920  <10  30   70   2560  <10  31  77  480  <10  32  84  1920  10  33 140 960 <10 (Kronvall et al, 1971) indicates the need for routine monitoring of the potency of protein A batches. Being technically simple and also commercially available, the Mancini technique offers advantages over the radioisotope method described by Ankerst et al (1974) . In relation to rubella serology, the value of the protein A absorption technique lies in the demonstration of residual IgM and IgA antibody indicative of recent infection after removal of most of the IgG.
In this investigation we have demonstrated the importance of using the 'long incubation' haemagglutination-inhibition test which is more sensitive than the 'short incubation' method and more likely therefore to detect low titres of 1gM antibody after absorption. There is some reduction in IgM and IgA titres after absorption with protein A, greater in our hands (IgM 29%, IgA 19%) Our results suggest that protein A absorption is effective in reducing rubella IgG antibody to a level less than the initial dilution, 1 in 10, used in the HAI test. In our series (table I), eight sera with initial titres in the range 320 to 2560 were all reduced to less than 10 after absorption. Although protein A combines with about 95 % of serum IgG, it has no effect on subclass 3, which represents about 5 % of the total. The role of subclass 3 could be significant in relation to the effect of protein A in any serum with an initial titre of 200 or more in which a 95% reduction might leave antibody detectable at the initial (1 in 10) dilution of the HAI test. Our findings evidently support the suggestion of Ankerst et al (1974) that IgG of subclass 3 does not affect antibody titres determined by the rubella HAI test.
Using the protein A absorption technique, Ankerst et al (1974) were able to demonstrate residual post-absorption HAI activity in sera collected between 7 and 14 days after the onset of rubella. We have extended the survey period to between 12 days and 20 weeks after onset. Our findings (table I) show that it may be possible, by demonstrating residual post-absorption HAI activity, to diagnose recent rubella even when serum is first obtained 14 days or more after the onset of the rash, by which time the HAI and CF titres have already risen. Current investigations on a direct comparison with the sucrose density gradient technique may help to define the diagnostic precision of the protein A absorption method. However, the results presented here already indicate that the test is of value since it enables us to diagnose recent rubella in a number of patients without resorting to the more complex immunological methods.
